u n i n s u l a t e) , or stopped {insulated), subjected to any other particular conditions. The hydrostatic press ure applied to force the liquid through any of the tubes will cause them to swell and to press against the others, which will thus, by peristaltic action, compel the liquid contained in them to move, in different parts of them, in one direction or the other. A long solid cylinder of an incompressible elastic solid*, bored out symmetrically in four, six, or more circular passages parallel to its length, will cor respond to an ordinary telegraph cable containing the same number of copper wires separated from one another only by gutta-percha: and the hydraulic motion will follow rigorously the same laws as the electrical conduction, and will be expressed by identical language in mathematics, provided the lateral dimensions of the bores are so small in comparison with their lengths, or the viscosity of the liquid so great, that the motions are not sensibly affected by inertia, and are consequently dependent altogether on hydrostatic pressure and fluid friction. The electrical induction now alluded to depends on the electrostatic forces determined by Coulomb; but it would be in * Such as india-rubber very approximately is in reality.
one respect a real, and in all respects an apparent, contradiction of terms, to speak of electrostatic induction of electric currents, and I therefore venture to introduce the term peristaltic to characterize that kind of induction by which currents are excited in elongated conductors through the variation of electrostatic potential in the sur rounding matter. On the other hand, as any inductive excitation of electric motion might be called electro-dynamic induction, it will be convenient to distinguish the kind of electro-dynamic induction first discovered by Faraday, by a distinctive nam e; and as the term elec tro-magnetic, which has been so applied, appears correctly character istic, I shall call electro-magnetic induction that kind of action by which electric currents are excited, or inequalities of electric potential sustained, in a conductor of electricity, by variations of magnetic or electro-magnetic potential, or by absolute or relative motion of the conductor itself across lines of magnetic or electro-magnetic force.
The most general problem of peristaltic induction is to determine the motion of electricity in any number of long conducting wires, insulated from one another within an uninsulated tube of conducting material, when subjected each to any prescribed electrical action at its extremities; without supposing any other condition regarding the sections and relative dispositions of the conductors than-(1), that their lateral dimensions and mutual distances are so small in propor tion to their lengths, that the effects of peristaltic induction are para mount over those of electro-magnetic induction; and (2), that the section of the entire system of conductors, if not uniform in all parts, varies so gradually as to be sensibly uniform through every part of the length not a very large multiple of the largest lateral dimension. In the present communication I shall only give the general equations of motion by which the physical conditions to be satisfied are ex pressed for every case; and I shall confine the investigation of solu tions to certain cases of uniform and symmetrical arrangement, such as are commonly used in the submarine telegraph cable. 
(4).
which are the general equations of motion required.
It is to be observed that kv k2i &c., raqO), ar/2), &c-will be functions of x if the section of the conducting system is h geneous in different positions along i t ; but in all cases in which each conductor is uniform, and uniformly situated with reference to the others along the whole length, these coefficients will be constant, and the equations become reduced tô g x _ C T 'l(l)rf2gl ■ ^l (2) 
